S urgical fires in the operating room are rare, but can have devastating consequences for the patient and the surgeon. The published literature indicates an incidence of approximately 20 to 200 each year in United States (1). Although the majority of surgical fires cause morbidity, mortality can occur (2). For surgeons, it is a source of litigation and, in a recent review, 100% of incidences have resulted in lawsuits (3); therefore, prevention is important.
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The surgical fire triangle is a useful paradigm to understand the three elements necessary to initiate a fire ( Figure 1 ). The three elements are an oxidizer (supplemental oxygen), a fuel and an ignition source. In the operating room, all three are in ample supply (4) . The fuel is most often the alcohol-based preparation solution used to disinfect the patient (5) . The most common source of ignition is the electrocautery unit, which is used in 85% of surgeries and responsible for initiating 70% of surgical fires. In experimental studies, electrocautery units have been shown to easily ignite all alcohol-based preparation solutions even if the solutions contain as little as 20% alcohol (5) .
Chlorhexidine provides broad-spectrum bacteriostatic and bacteriocidal activity (6) . It has a rapid onset and appears to be more resistant to contamination than many other antiseptic agents, making it the agent of choice for surgical scrub in several studies (7) . Although chlorhexidine is less flammable than many other alcohol-based antiseptic agents, surgical fires may still occur. There are very few case reports of burns caused by the ignition of chlorhexidine by an electrocautery unit. We present a case report and a systematic review with best-practice recommendations.
CASE PRESENTATION
A 77-year-old man presented to his urologist with worsening obstructive voiding symptoms due to a malfunctioning indwelling artificial urethral sphincter and urethral stricture secondary to radiation. His medical history included type 2 diabetes mellitus, hypertension, hiatus hernia and hyperlipidemia. Previous surgeries included fundoplication, radical prostatectomy for stage T3 prostate cancer and insertion of the artificial sphincter. The urologist elected removal of his artificial sphincter to improve his voiding symptoms.
Under general anesthetic, the patient was prepped with chlorhexidine (2% chlorhexidine gluconate in 70% isopropyl alcohol) and draped in the supine position. The bulb, reservoir and pump were removed through a suprapubic incision. The incision was closed and the patient was again prepped with chlorhexidine and draped in the lithotomy position. An incision was made in the perineum overlying the sphincter cuff; however, when the electrocautery unit was activated, the drapes -wet with chlorhexidine -were ignited. It was quickly extinguished with sterile saline. At this point, the procedure was immediately aborted, the incision was closed and plastic surgery was consulted to assess the burns, while the patient was under general anesthetic.
Assessment by the plastic surgeon revealed first-degree burns involving the symphysis pubis area, scrotum, the anterior surface of the proximal third of the penis and the anterior upper thighs. Second-degree burns were located in the perineum, measuring 5 cm Ignition of chlorhexidine by an electrocautery unit is rare but can have devastating consequences for the patient and the surgeon. A case involving a 77-year-old man who underwent removal of an indwelling artificial urethral sphincter is presented. The chlorhexidine was ignited when the urologist activated the electrocautery unit, causing third-degree burns to the patient. A plastic surgeon treated the burns with surgical debridement and split-thickness skin grafting. A systematic review of the literature was performed with best practice recommendations. To the authors' knowledge, the present case is the ninth such case reported. 
the ischial tuberosities, measuring 7 cm × 4 cm × 7 cm on each side, consistent with third-degree burns (Figure 2) . No circumferential burns were noted.
After the initial assessment, the plastic surgeon applied topical Flamazine (Smith & Nephew, USA) (silver sulfadiazine), salinesoaked gauze, abdominal pads and started the patient on antibiotics. The plastic surgeon then admitted the patient to hospital to reassess the burns and to discuss further management with the patient.
Four days later, the patient was brought to the operating room for excision of his third-degree burns and closure with split-thickness skin graft obtained from the lateral aspect of the left thigh.
Ten days following the injury, the incision and graft were healing well, and the patient was discharged from the hospital with analgesic and antibiotic medications. Arrangements were made with the plastic surgeon, urologist and home care. At six weeks, a hypertrophic scar was noted in the right gluteal area and was treated with cortisone injections. The remainder of his recovery was uneventful. A lawsuit was later filed against the urologist. Search terms included "chlorhexidine," "surgical procedure," "surgery," "operating," "burn" and "fire." One reviewer reviewed titles and abstracts to identify potentially relevant studies. Studies were included if ignition of chlorhexidine involved human patients, ignition was caused by an electrocautery unit and an English abstract was available. References of the search results were reviewed to acquire outstanding articles not found in the initial literature search. Best-practice recommendations were then created based on previous case reports.
METHODS

RESULTS
The initial search strategy identified 102 potential articles. Following the inclusion criteria and a review of the references, a total of six articles were included in the present systematic review (5, (8) (9) (10) (11) (12) . The literature review demonstrated that surgical fires caused by the electrocautery unit are rare in the operating room. The published literature is even more scarce due to poor reporting protocols and liability concerns. A total of eight cases caused by the ignition of modern chlorhexidine preparation solution by an electrocautery unit have been published (Table 1) . To the authors' knowledge, the present case is the ninth such case. All cases attribute the cause of the fire to either the lack of sufficient time to allow chlorhexidine to dry or to the liberal application of the solution, causing retention in dependent areas, or in surgical drapes and towels.
BEST-PRACTICE RECOMMENDATIONS
1. Before the application of chlorhexidine, the surgeon should ensure that no absorptive materials are present or should remove them after the patient has been prepped. 2. A sufficient amount of visibly dyed chlorhexidine should only be used to prevent pooling. Application of chlorhexidine-soaked sponges should be avoided. 4. Residual chlorhexidine should be dried with a surgical towel. 5. Surgical drapes should only be applied once chlorhexidine has completely evaporated. Adhesive drapes should be used and arranged so that residual chlorhexidine vapour is directed away from the surgical field. 6. The electrocautery unit should be used with the lowest possible setting and should be placed in its quiver when it is not being used.
CONCLUSION
The present review demonstrates the importance of preventing surgical fires. It is important to be aware that chlorhexidine can be ignited by an electrocautery unit. Best-practice recommendations should be followed before each procedure to prevent this rare but devastating event.
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